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How do muscle and bone strengthening and balance activities 
(MBSBA) vary across the life course, and are there particular 
ages where MBSBA are most important?
Dawn A. Skelton, Alexandra Mavroeidi 
School of Health and Life Sciences, Glasgow Caledonian University, Glasgow, UK
Introduction
Chronological age is a convenient predictor of health 
status, disease burden and physical ability, but there is 
considerable inter-individual variability, with some older 
people having very good health and others that show 
accelerated onset of weakness, disability and frailty1. 
We all age differently and many events can change our 
behaviours such that a life course approach to ageing 
makes sense. However, epidemiological research that 
enhances our understanding of the relative importance 
of different stages in the life course in relation to 
specific disease outcomes and health capital is relatively 
new2. Certain demographics, such as socio-economic 
conditions help shape health and disease risk, as can 
social inequalities1. However, regardless of age, lower 
physical capability (in strength, balance and walking) is 
consistently associated with higher mortality and a dose-
response relationship is evident3.
In the context of strength and balance abilities 
throughout the life course, there has been a large amount 
of research into old age with the growth in interest in 
preventing falls, frailty and sarcopenia. Low performance 
on simple physiological tests of hand grip strength, timed 
chair stands speeds, usual walking speed and standing 
balance has been associated with higher future mortality 
in both community-based cohorts and patient populations. 
This is well described in people over the age of 70 years 
old4,5 and generally follows a linear dose-response 
relationship. A Finnish study has shown that among 75 
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and 80 year olds, a low value for handgrip strength or 
quadriceps strength is associated with an increased risk 
of death during the following four to five years6. 
However, old age is not the only time through the life 
course during which people might be at risk of reducing 
their overall physical activity and MBSBA levels. During 
other ‘transitional’ periods of life, for example when moving 
from one school to the next, going to college or university, 
getting married, becoming a parent, and at retirement there 
is the potential for change in physical activity behaviour7. 
In one review, five life change categories were found: a) 
change in employment status, b) change in residence, c) 
change in physical status, d) change in relationships, and 
e) change in family structure8. Generally speaking there is 
a decrease in physical activity participation after a change. 
Participation in general in physical activity and sports at 
early childhood and adolescence are important predictors 
of adulthood participation and inactivity tends to track 
from youth to adulthood9. However, other transition 
points in the life course may lead to distinct changes in 
behaviour or changes in health and function that mean 
that introducing strength and balance activities may help 
mitigate prior periods of inactivity and the trajectory of 
health, for example, at diagnosis of disease or following 
prolonged hospitalisation. 
The aim of this narrative literature review is to report on 
how strength and balance ability varies across the life course, 
whether our engagement in strength and balance activities 
vary across the life course, and to explore whether there are 
particular ages or transition points where the undertaking 
or initiation of additional strength and balance activities are 
most important.
Materials and methods
This narrative literature review aims to describe and 
discuss the state of the science of a specific topic or theme 
from a theoretical and contextual point of view. Because 
there is little epidemiological research that enhances 
our understanding of the relative importance of different 
stages in the life course in relation to strength and balance, 
we elected to perform a scoping review of the literature. 
We conducted a search on NCBI PubMed, Google Scholar 
and reviewed Position Stands and International Reviews 
of Physical Activity Evidence to scope out any specific 
information on the importance of strength or balance 
abilities at different ages, or at different transition points 
agreed on in an initial meeting with the funders. We set 
a broad set of MeSH terms (Medical Subject Headings) 
including “muscle”, “bone’, “balance” AND “function” 
AND “adults”, alongside specific transition points in life. 
A decision was made to limit the review to adults and 
older adults and so the potential transition points where 
evidence was to be reviewed were: pregnancy, menopause, 
becoming a carer, diagnosis of disease, hospitalisation 
and retirement. 
Results
How does muscle strength, bone strength and 
balance ability vary across the life course?
Generally, muscle strength, bone strength and 
balance ability increases in childhood and peaks in early 
adulthood, eventually followed by a decline (Figure 1). The 
rate of decline is mostly affected by modifiable lifestyle 
Figure 1.Strength and balance ability over the life course and potential ages or events that may change the trajectory of decline with ageing.
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behaviours such as levels of physical activity and exercise, 
smoking, alcohol consumption and diet. However, other 
single ‘events’, such as accidents, prolonged immobility 
or pregnancy may have distinct short or longer-term 
effects on the trajectory (Figure 1).
Muscle strength
Data from several cohort studies in the UK has shown 
that hand grip strength (as a proxy measure for overall 
muscle strength) has three overall changes across the 
lifespan, an increase to peak in early adult life, maintenance 
through to mid-life and a decline from mid-life onwards10. At 
all ages, men have significantly greater muscle mass than 
women10,11. During late adolescence/early adulthood muscle 
strength is independently associated with long-term risk of 
vascular disease and arrhythmia12 and in peak bone mass13 
suggesting that strength in young adulthood is important. It 
is well established that ageing is associated with a decline 
in muscle mass from around the age of 30y14, but notable 
differences are seen by the age of 50y11. In those over the 
age of 75y, the decline of muscle mass is around 2-4 % per 
year, but the loss of strength can be 2-5 times faster than 
that because of other ageing changes to muscle quality and 
neural factors15. 
The age-associated loss of strength is more pronounced 
with advancing age16,17. Within the UK, in the 1990’s, the 
Allied Dunbar National Fitness Survey measured handgrip 
and quadriceps (knee extension) strength and physical 
function tests in a representative sample of adults (588 men 
and 730 women) aged 50 and over17. The mean handgrip 
strength for those aged 80+ was 27% less than that for 
those aged 50-54 and women were typically 30% weaker 
than men. Over the age cohort, the oldest were typically 22-
25% weaker than the youngest in their quadriceps strength 
and women were typically 20% weaker than men. The same 
gender difference in muscle mass is seen in muscle strength, 
although hormonal changes associated with the menopause 
can further exacerbate the decline for women18. Across the 
adult lifespan, there is a decline in strength of approximately 
50% between the ages of 25 to 85 years19. If strength 
declines faster than the normal ageing loss, this leads to 
sarcopenia20,21.
Obesity has a part to play in muscle strength and function 
as well. Obese individuals show reduced muscle strength in 
the lower limbs when normalized to body weight, and this 
leads to reduced performance in motor tasks involving 
muscle power such as initiating gait, raising from a chair, 
climbing stairs22. 
This loss of muscle strength is the primary limiting 
factor for functional independence18, rather than aerobic 
physical activity. The decrease in muscle strength can play 
a detrimental role in physical function impairments, such 
as rising from a chair, walking speed, climbing stairs, and 
the capacity to maintain balance if we trip. As women have 
lower muscle strength than men, they fall below important 
thresholds of strength needed for independence earlier17,24. 
People need a quadriceps strength equivalent to 35%25 of 
their body weight to be confident of getting up from a low 
chair without using their arms17. Table 1 shows that among 
50-74 year olds, 2% of men and 14% of women had knee 
extension strength less than this, rising to a quarter of 
women aged 70-74y.
In the functional tests, men aged 75+ had little difficulty 
in actually rising from a low chair without using their arms, 
but among women aged 75+ the proportion unable to rise 
from a low stool increased from 8% of those aged 75-79 
to 42% of those aged 85+ years17. Explosive power (a 
measure of the speed with which a person can generate 
strength), shows a larger decline with age, where the oldest 
had a 33% reduction in power/weight ratio compared to 
the youngest cohort and women had power/weight ratios of 
about two thirds that of men of the same age17. Low levels 
of muscle strength and balance capability increase the 
risk of falling and sustaining a related injury and can lead 
to disability, and frailty26,27, all of which have implications 
for the individual, their carers, and the health services that 
support them28. Strength training, even in advanced ages can 
preserve muscle function29. 
Bone Strength
Bone mineral density (BMD) measured by dual X-ray 
absorptiometry (DXA) is reported to account for 60% 
to 70% of the variation in bone strength30. Bone mineral 
density peaks at around the age of 25 years, at around 
the age of 30 the balance between bone formation and 
bone resorption is altered, so that resorption begins to 
exceed deposition, and by the age of 50 progressive losses 
of calcium and deterioration in the organic matrix of bone 
occur31. Bone mass peaks between the ages of 20 and 40 
years, with men achieving a greater peak bone mass13. 
After the age of 40, bone mass declines at a rate of 0.5-
1% per year with an accelerated period of loss in women 
for 5-10 years after the menopause31. This accelerated 
bone loss occurs because of the decrease in the levels of the 
sex hormone oestrogen, which protects the female skeleton 
from excessive bone resorption32. In total, women lose about 
25-30% of the cortical bone and 35-50% of the trabecular 
At risk being unable to rise out 
of a low chair
50-69y 70-74y
Men 2% 7%
Women 14% 25%
*Prediction based on measurements of isometric knee extension 
strength
Table 1. Prevalence of risk of being unable to rise out of a low chair 
without difficulty according to age*.
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bone over a lifetime; men lose at about two-thirds this rate33. 
Most bone loss is cortical, not trabecular, and occurs after 
the age of 65 years34.
Osteoporosis is a condition resulting in an increased risk 
of skeletal fractures due to a reduction in the density of bone 
tissue35. Osteoporosis is increasingly prevalent in the UK, and 
it is estimated that over half of women, and one-fifth of men 
aged 50, will sustain a fragility fracture36. Prospective studies 
have documented that the lifetime risk of an osteoporotic-
related fracture increases 1.5 to 3 times with each standard 
deviation (SD) decrease in bone density37. The two ultimate 
determinants of fracture are bone strength and propensity 
to trauma. Although measurements of BMD contribute to 
the prediction of fracture risk they cannot identify individuals 
who will have a fracture38 as many fractures, particularly in 
older populations, are as a result of a fall26. Bone strength 
depends not only upon bone mass but also upon a variety 
of qualitative aspects of bone structure39. These include its 
architecture, the amount of fatigue damage it has sustained, 
and changes in its bulk material properties, indices that are 
collectively subsumed into the term ‘bone quality’39.
Bone requires a variety of stimuli to increase production, 
not just strengthening activities, and engagement in moderate 
to vigorous activity has strong correlations, particularly in 
adolescence in the building of peak bone mass40. It has also 
long been recognised that long periods of enforced inactivity, 
reduced weight bearing and muscle loading, such as bed rest, 
change the bone turnover and mineral homeostasis41. Recent 
studies on sedentary behaviour suggest that TV/screen time 
and prolonged sitting is detrimental to growth of bone across 
the age range, likely as a result of a lack of muscle activation 
and unloading of bone structure42,43. Strength training and 
multimodal exercise including balance, improves BMD if at 
sufficient exercise intensity and duration44. 
Balance
Good balance and mobility are essential to the 
successful performance of most activities of daily living 
as well as being able to take part in recreational activity. 
Balance is a complex automatic integration of several body 
systems. The task being undertaken and the environment 
in which it is taking place both affect an individual’s ability 
to control balance, by altering the biomechanical and 
information processing needs45. With age and inactivity 
these conscious processes may not integrate as well or as 
quickly as they did when a person was younger46. Static 
balance testing using the modified Romberg Test (one 
leg stand) shows a decline from the age of 40 onwards 
and once below a threshold level of 20 seconds, there is a 
threefold increase in the odds of falling47.
Preserving balance and postural control during walking 
requires the maintenance of the centre of mass within 
the base of support48,49. When gait stability is challenged, 
common gait adaptations associated with maintaining 
stability are an increase in step width, decrease in step length, 
or even a change in step frequency50,51. Age is associated 
with a loss of neural function, slower complex reaction times 
and slower central processing52. Other age related effects 
also affect balance such as the sensitivity of skin receptors, 
poor co-ordination and eyesight, pain and instability in 
joints, and vestibular dysfunction46. Balance capability is a 
key risk factor for maintenance of mobility and prevention 
of disability53, indeed those with compromised balance are 
often weaker in key independence muscles as they avoid 
activity46. Poor balance is also a marker or predictor for 
many other outcomes, for example, poor one leg stance 
time predicts a higher rate of cognitive decline54 and poor 
standing balance predicts higher all-cause mortality4. Loss 
of the ability to balance is associated with a higher risk of 
falling and subsequent injury, which in turn can lead to loss of 
independence, illness, and premature mortality26,55. 
Again, obesity can affect an individual’s balance. Obese 
individuals display great excursions in the medio-lateral 
direction, longer anticipatory postural adjustments and a 
reduced centre of pressure in the antero-posterior direction56 
compared to non-obese individuals, which increases the risk 
of a fall57.
Balance enhancing activities have been shown 
to be a critical part of an effective falls prevention 
programme17,26,27. Indeed, strength and balance training 
has an important role to play in fear of falling, which 
often limits activity and social engagement58 and balance 
can be improved with a variety of balance challenging 
activities well into old age55. These activities include 
structured exercises to improve balance as well as balance 
challenging physical activities such as Tai Chi. 
Physical Function as a result of poor strength and 
balance
In older people, using the Short Physical Performance 
Battery (SPPB) as a marker for physical function, there is 
a linear relationship with mortality59 with a threshold SPPB 
score of less than 10 predictive of all-cause mortality. 
Studies in those under the age of 70 are less frequent but 
perhaps suggest that the association is weaker in younger 
adults4 and that there may be a threshold effect, with 
only those below certain levels of ability experiencing an 
increased risk of mortality rather than the linear relationship 
seen in older people60-62. Younger adults are likely to have 
lower levels of co-morbidity than older adults, an important 
potential confounding factor in physical capability-mortality 
associations. Recently a UK based study looked at 
participants in a large cohort study (EPIC-Norfolk) utilizing 
data from 8477 men and women aged 48-92 years who 
had physical capacity data recorded3. Participants in lower 
sex-specific physical capability categories were more likely 
to die in the follow up period (approx. 8 years) than those in 
the highest categories, irrespective of the physical capability 
measure used. Keevil’s work suggests that the association 
of physical function with mortality is visible as young as 
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mid life3 and concurs with others work on walking speed 
and mortality in 50-73 year olds63 and grip strength and 
mortality in 35-74 year olds64. However, there is still little 
work in those under the age of 40 years. 
Lui et al. have shown in their meta-analysis that 
resistance exercise and multimodal exercise improves 
strength, balance and physical function in those with 
reduced physical capacity65. Progressive resistance 
strength exercise is effective in improving muscle strength 
of the lower extremity and static standing balance. 
Multimodal exercise was almost exclusively strength and 
balance training and was effective in improving strength of 
the lower extremity, dynamic standing balance, gait speed 
and chair stand, as well as reducing falls65.
Are there particular events or transitions where strength 
and balance activity engagement is important?
As chronological age is not the only factor affecting 
maintenance of good strength and balance, a number 
of transition points or life events have been considered. 
These include: during pregnancy during the menopause, 
on diagnosis or following disease ‘events’, at retirement, 
becoming a carer, and following hospitalization. 
During pregnancy
There is nearly always a decline in physical activity 
during pregnancy66. Women during pregnancy are more 
predisposed to falls than those not pregnant67,68. Balance and 
postural control change during pregnancy, as a consequence 
of increased pelvic width, anterior pelvic tilt and changes 
in centre of mass due to baby weight gain69. As pregnancy 
progresses there are changes in step width, lateral trunk 
lean, and the medio-lateral deviations in centre of pressure69. 
Pregnant women demonstrate greater hip flexion, more 
extended knees and lower ankle plantar flexion, which could 
explain the development of musculoskeletal discomfort70. 
In particular, the musculoskeletal system suffers several 
soft tissue, joint and postural adaptations, resulting in 
discomfort and pain of the lower back, pelvis, hips, knees 
and feet. Guidelines on physical activity or exercise and 
pregnancy encourage pregnant women to continue or adopt 
an active lifestyle during and following pregnancy71. Strength 
training or balance training only studies are rare, but where 
they exist there are benefits to physical function and rare 
adverse events are musculoskeletal, not any effects on the 
pregnancy per se72,73. Studies and reviews demonstrate the 
importance of antenatal exercise programmes that focus on 
core strength, balance and pelvic stability that may improve 
mobility, reduce lower back pain and potentially mitigate the 
risk of falling during walking69,70.
During Menopause
Women undergoing menopause face many changes 
that may lead to loss of health-related fitness, especially if 
sedentary. A good body of evidence supports that the decline 
in muscle mass follows the decrease in oestrogen that 
occurs during the menopause74. This decrease in oestrogen 
contributes to the loss of bone mineral density, reduction in 
muscle mass and quality, the redistribution of subcutaneous 
fat to the visceral area, the increased risk of cardiovascular 
disease and the decrease in quality of life74. Quality of life in 
women entering menopause is associated with upper body 
strength and static balance abilities75. However, a number 
of studies have shown the positive effects of progressive 
strength training on muscle strength, waist circumference, 
blood glucose concentration, resting heart rate and blood 
pressure76,77. Multicomponent exercise, including strength, 
balance and aerobic activities can increase or prevent 
muscle and bone mass loss during the menopause78. Lower 
volume resistance training confers benefits to strength, 
but higher volume (more sets/reps) resistance training 
additionally confers benefits to adiposity, lipid metabolism 
and inflammation77. Balance training has also been shown 
to improve balance, tactile sensation, ankle flexibility and 
muscle strength and on a longer term follow up, a more active 
lifestyle79. These studies, amongst others, demonstrate the 
importance of strength and balance activities to help reduce 
the loss of strength and balance skills that occur over the 
menopause80.
On diagnosis of disease or following disease ‘events’
Studies have shown varying changes of behaviour 
depending on the disease diagnosis, whether there was a 
significant hospitalization and of course, any and subsequent 
treatment. For example, studies in women with cancer 
revealed no change81, but colon cancer survivors reported 
an increase in physical activity participation over a 2-year 
period of follow-up82. However, stroke patients, even up to 
3 years post stroke, spend 66-94% of their day sitting83,84, 
increasing their risk of a future stroke. As a result of a 
diagnosis of osteoporosis, nearly 7 out of 10 patients 
reduced their activity, mostly as a result of fear of falls 
and fractures but also of pain perceived as a result of their 
osteoporosis and half have given up any sport or exercise 
they used to do85,86. The avoidance of activity, and therefore 
the consequent decline in strength and balance that will 
result, will likely be detrimental to these patient’s health and 
future fall and fracture risk. 
On Retirement
Slingerland et al. (2007) examined the effect of 
retirement on changes in physical activity in the GLOBEStudy 
(Netherlands) and found that physical activity associated 
with work related transportation greatly decreased and that 
the reduction was not compensated by increased sports 
participation or other leisure-time physical activity87. 
Other studies, in the US, have found that physical activity 
decreased with retirement from a physically demanding 
job, but increased with retirement from a sedentary job88. 
Another found that greater social disadvantage led to more 
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sedentary behaviour in retirement in the UK89. However, 
physical activity participation after retirement may be 
different according to culture, as Touvier et al. (2010) found 
the opposite in French retirees, amongst whom leisure-
time physical activity increased by about 2 h/wk, mainly 
related to an increase in activities of moderate intensity, 
such as walking90. However, most studies suggest that on 
retirement people sit more, and sedentary behaviour is 
strongly associated with poor muscle quality and reduced 
strength91. Retirement commonly occurs around the same 
time as studies have shown an increase in loss of muscle 
and bone, so this is an important transition point to instigate 
strength and balance activities.
Becoming a carer
Evidence regarding physically demanding activities that 
place physical strain on professional caregivers is widely 
available. Transfers, lifts and patient repositioning are 
associated with musculoskeletal injuries in professional 
caregivers (e.g. nurses; rehabilitation personnel)92,93. 
However, in 2000, it is estimated that there were around 
5.8 million carers in England, of whom between 3.4 and 4 
million were providing care to those aged 65 and over94. A 
recent review considering the most physically demanding 
caregiving activities for informal caregivers found high levels 
of physical strain and musculoskeletal discomfort related 
to transferring and mobilising patients and helping during 
self-care95. Indeed, 30% of carer had accidents during their 
caregiving and the majority were falls96. The age and health 
of the caregiver will obviously affect their ability to care for 
someone, as often caring involves lifting and transferring, 
or supporting people with poor balance. Indeed, often the 
informal carers of frailer older people are older themselves 
and have their own medical conditions, which limit their 
physical activity and mean they are deconditioned97. Indeed, 
a quarter of those interviewed had injured themselves whilst 
lifting and handling their dependents97. One in five had been 
unable to continue caring as a result of the injuries they 
sustained. However, not having enough strength, or good 
enough balance, to safely support or transfer their dependent 
meant that a significant number of patients had also received 
injuries while being moved by their caregiver97. Only half had 
ever received training in manual handling. Having optimal 
strength and balance for a carer therefore seems to have 
importance not just for the health of the carer but also of the 
patient they are caring for95.
Following hospitalization
Prolonged bed rest, for example during hospitalization, 
can lead to losses of muscle strength at all ages but its 
effects are particularly noticeable in frailer older adults. 
It is known that a few weeks of immobilization or disuse 
has a detrimental effect on muscle mass, muscle strength 
and power98. The decrease in muscle strength is greatest, 
3-4% per day, during the first week of immobilization 
and up to a 40% decrease in isokinetic muscle strength 
has been seen after 3 weeks of immobilization98. Even 
in healthy older adults, 10 days of bed rest leads to a 
13% decline in quadriceps strength99. Hospital admission 
in the past 12 months is the single most predictive 
risk for functional decline in community dwelling older 
people100. Thirty to 60% of older patients experience 
functional decline after hospitalisation, resulting in a 
decline in health-related quality of life and autonomy101. 
Frailer older people (those who require a walker), those 
who report unsteadiness at hospital admission, and 
those with cognitive impairment are significantly more 
likely to suffer functional decline whilst in hospital102,103. 
This hospitalisation-associated decline in function is 
associated with increased risk of readmission, nursing 
home placement and mortality104-106. Patients in hospital 
are particularly sedentary, on average, patients in a 
rehabilitation ward were in an upright position for only 
70 (± 50) min. per day, with 70% of this time spent in 
standing or walking epochs of less than 5 minutes107. So 
the first opportunity to get the message across is in the 
hospital setting and with patients in rehabilitation. Sadly, 
one year after hospitalisation, older people, irrespective 
of health changes, have had further significant losses 
of function and reduced physical activity108. A failure to 
regain function 3 months after acute hospitalisation is 
a strong predictor of nursing home admission within a 
year109. 
Barriers to increasing physical activity in older people 
post-acute hospitalization include a lack of energy, health 
problems that they perceive as limiting movement and that 
few had been advised to be active so it was not important110. 
Older patients views after hospitalization report fatigue, 
apathy, unsteadiness while standing, and fear of falling, 
all perceived as effects of the hospital stay itself111. This 
highlights consistent messaging about activity and regular 
mobilization (through regular sit to stands and walking to help 
maintain levels of strength and balance) in this population are 
important. Functional exercise involving transfer training (sit 
to stands) and balance activities in a subacute hospital setting 
showed a reduction in falls within the hospital setting112.
How does engagement in muscle strength, 
bone strength and balance activities vary 
across the life course?
Historically, health surveys have surveyed the 
population for activities that are moderate or vigorous 
intensity in order to gain a record of those meeting the 
physical activity guidelines. It is only recently, since the 
UK’s Chief Medical Officers updated the UK Physical 
Activity Guidelines113, that surveys attempted to 
distinguish whether the newer guidelines on strength (for 
adults and older adults)114,115, balance and co-ordination 
(for older adults)115, and sedentary behaviour (adults and 
older adults) were being met116.
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Strength activities
Activities that improve strength are recommended twice 
a week for adults and older adults, with no bout length 
recommendation113. Across adulthood, 31% of men and 
24% of women self-reported performing strength activities 
at least twice a week, approximately half that of the figures 
reported for aerobic physical activity115. 
The proportions that self-reported meeting the strength 
guidelines in Scotland115 are similar to those reported 
in England (34% of men and 24% of women)114 but are 
higher than Northern Ireland (25% of men and 14% of 
women)117. In the US, the National Health Interview Survey 
asks about how often they do leisure time activities designed 
to strengthen their muscles, with 28% of men and 20% of 
women reporting to engage in balance and co-ordination 
activities 2 or more times a week118. Older age groups 
reported lower levels of engagement (9% of men and 4% 
of women over 75) and more men met the guidelines than 
women in all age groups, with the largest difference amongst 
16-24 year olds (55% men compared with 40% women)115 
Figure 2. Percentage of men and women meeting the strength and balance/co-ordination guidelines (*2 times per week).
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(Figure 2). Participation in muscle strengthening activities 
differed by gender, with men more likely to go to a gym for 
strengthening activities (18%) and swimming (as aquatic 
exercise was not differentiated from swimming lengths) was 
the most likely strengthening activity for women (15%), 
followed closely by ‘exercises’ (11%)115.
Balance and coordination activities
Activities that improve balance and co-ordination are 
recommended twice a week for older adults (*65 years) at 
risk of falls. Nineteen percent of older men and 12% of older 
women met the balance & co-ordination guidelines, with a 
decline in engagement across the age range, to only 8% of 
men and 2% of women over the age of 85115 (Figure 2). Older 
men tended to engage in golf (11%) and women in aerobics/
Gymnastics (including keep fit and dance for fitness, 6%)115.
Discussion
There is very little research on whether specific points 
on the life curve are important to initiate strength and 
balance activities to preserve or improve muscle and 
bone strength and balance. However, there are time 
points in the life curve where there are specific changes 
to strength and balance that would benefit from initiation 
of strength and balance activities to improve health and 
function and reduce the risk of falls and fractures. We 
offer the following recommendations for people over the 
age of 18 years, pertaining to periods at which muscle 
and bone strengthening and balance activities (MBSBA) 
are most important, and which transition points or events 
in adult life may also be important to consider initiating 
strength and balance activities. The data presented here 
have originated from a mixture of cross-sectional and 
RCT studies, which in turn has an effect on the predictive 
quality of the evidence presented in this paper. Not all 
people over the age of 65 are the same however, and 
practical resources for interpreting the strength and 
balance guidelines for the ‘Actives’, ‘Those in transition’ 
and ‘Frailer older people’ have been produced119. 
Recommendations for age/transition points when 
MBSBA are most important during adulthood:
1.  18-24 year olds, as bone and muscle mass peak in early 
adulthood and strengthening activities will help maximize 
this. This is particularly important in women who are less 
likely to be meeting the strengthening activity guidelines, 
have lower levels of muscle and bone strength than men, 
and this building of peak bone mass will help reduce the 
chances of osteoporosis and dependence later in life. 
2.  40-50 year olds, as maintenance of muscle and bone 
strength at this stage of life will help reduce the downward 
cycle of muscle and bone loss, preventing future frailty 
and risk of osteoporosis, falls and fractures. Although 
the physical activity guidelines only introduce balance 
challenging activities for the over 65s at risk of falls, 
balance is deteriorating by this stage and poor balance 
predicts a reduction in physical activity and consequent 
loss of function and increased falls risk.
3.  Over 65 year olds, as preservation of balance and of muscle 
and bone strength is key to maintaining independence, 
preventing the risk of falls, fractures, dependence and 
frailty.
Recommendations for transition points/events where 
MBSBA are important to instigate:
1.  Pregnancy, to improve mobility, reduce musculoskeletal 
pain and reduce falls risk.
2.  Menopause, to offset the future risk of osteoporosis, falls 
and fractures, dependence and cardiovascular risk.
3.  On diagnosis of disease or after a disease event, particularly 
in those diagnosed with osteoporosis or following a stroke, 
to reduce muscle and bone loss associated with inactivity.
4.  Retirement, when strength and balance activities would 
help preserve function and health associated with a 
reduction in activity often seen at retirement.
5.  Becoming a carer, strength and balance activities will 
help reduce care related musculoskeletal injuries, reduce 
accidents in dependents and allow continued caring over 
time.
6.  Following hospitalisation, to regain lost strength, bone 
density, balance ability and function seen during hospital 
stays, particularly in older people.
Conclusion
Evidence suggests that it is important to initiate strength 
and balance activities to improve physical capacity and 
reduce all-cause mortality. The proportions of adults and 
older adults not meeting the strength and balance guidelines 
in the UK is concerning and specific age points in which 
specific promotion of and engagement with strength and 
balance activities are those aged 18-24, those aged 40-
50 and those over the age of 65. Although the associations 
are very clear in middle and older age, poor balance, poor 
strength or poor physical function have strong associations 
with mortality and therefore, irrespective of age, poor 
strength and balance performance is a sign to start strength 
and balance exercise programmes or activities. This review 
suggests specific transition points in life that evidence 
suggests that having better strength and balance would 
improve future health outcomes, including pregnancy, 
menopause, onset of on diagnosis of disease, retirement, on 
becoming a carer and following hospitalization. 
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